Thermal unbinding and ordering of amphiphile bilayers in the presence of salt.
We have studied the effect of KBr on the electrostatically stabilized fluid lamellar phase of the ionic surfactant, C12-alkenylsuccinic acid (ASA). Three distinct regimes are found in the temperature - salt phase diagram of this system at a fixed ASA concentration of 20 wt.%. A collapsed lamellar phase is formed in the low-salt regime, which exhibits an unbinding transition into uncorrelated bilayers on heating. In the intermediate salt regime the opposite trend is observed, with the uncorrelated bilayers present at low temperatures ordering into a lamellar phase at higher temperatures. As far as we are aware, this is the first report of such an ordering transition of uncorrelated bilayers. In the high salt regime, the topology of the bilayer changes, resulting in a lamellar-sponge transition. All the three transitions are reversible and the corresponding transition temperatures decrease with increasing salt concentration. The occurrence of these transitions in a single amphiphile system demonstrates the strong influence of salt on the bilayer elastic moduli as well as on the inter-bilayer interactions in the present system.